Introduction
This article looks at some of the freely available technologies which can support learners with a variety of needs and requirements. There is a wealth of technologies available, some of which are cut-down versions of paid-for technologies, and others have similar functionality to technologies which can be purchased. Some of these technologies may be viewed as 'assistive' in the sense that their primary intended function is to provide a specific solution to issues related to a particular impairment. However, many of these tools can be appropriated by a very wide audience and can be a quick way of introducing variety into teaching and learning.
Although the ease of use and functionality of freely available software can vary significantly, they are excellent tools for explaining how a range of software works. For example, by downloading the freely available screen magnifier iZoom, a learner can understand the use of magnification software and from there decide whether they would benefit from one of the many paid-for technologies. Without this first step, it can be difficult to conceptualise the different technologies which may assist learning. If students are to produce pieces of work that will be reviewed by their peers, it may be necessary for them to have an understanding of the technologies their peers may use to access the work.
It is important to note that tutors having an understanding of freely available software are important for the benefit of all learners, but it will not remove the need for a learner with specific needs to undergo an assessment to investigate fully the most appropriate technology for their learning requirements. Assessments of need should be conducted in full consultation with your institution's Disability Support Office, local Access Centre, or equivalent.
It is also important to note that some of these tools can be used to create richly audio or visual content and, as such, the specific needs of learner groups should be considered in order to ensure that solving one set of barriers does not create another. This works in both directions -when creating resources that may be inaccessible to particular users, alternatives should also be created, but innovative resources should not be removed or toned down simply because a user has access issues with the resource.
The creation of interactive and informative content can significantly increase learner engagement and retention. With the tools listed below, this can be done easily and cheaply. These tools could equally be used by learners themselves to create content in a non-traditional manner. Further information on the technologies described 
Reading text aloud with MP3 conversion
DSpeech http://dimio.altervista.org/eng/ -DSpeech has similar functionality to that described above, but has the added function of being able to convert selected text into either MP3 or wav format. With the MP3 conversion, an audio file of a document can be created and made available with ease. Another major benefit of DSpeech is that it can be downloaded to, and used from, a memory stick, so there is no need for installation on a particular machine. This makes it particularly versatile for students, who can readily create MP3s of text-based material, and then, if they wish, listen to those MP3s from the same memory stick on which they were created.
SayPad http://inspiredcode.net/4VisImp.htm -SayPad converts text to speech using a simple copy and paste function into a notepad-style document. SayPad has the added functionality of in-built MP3 conversion. SayPad can now convert Text to Audio, even a whole book in one run, splitting off chapters into separate, named Audio files you can burn onto a CD. Beware if using the wizard -it defaults to saving files to the root drive, so ensure you choose a better location to avoid saving things to your university network drive by mistake! 
Sound recording and manipulation software
Audacity http://audacity.sourceforge.net -Audacity is a free audio editor and recorder. Audacity can record live audio (either through human voice or audio direct from a computer), and edit saved audio (including cutting, copying, adapting pitch, volume etc). It can also combine tracks -so if, for example, you wanted to capture the sound output of a particular program or a sound clip, but then later add your own commentary 'over the top' , this can be achieved very easily in Audacity. It can also be used to create very professional sounding podcasts, as it is very easy to fade in and out introductory music, splice together pieces of audio from different recordings, and so on. It is also a quick way of providing detailed recorded feedback to students on their work. Audacity can save any imported audio as an MP3 file, and so is an excellent tool for producing audio files of resources and materials that are readily usable by students. Audacity can also be downloaded as a portable application which can be loaded on to a USB memory stick, thus removing the need for the software to be downloaded onto a computer -ideal if the staff or students creating the audio resources do not have administration rights to their computers. 
Visualisation Software
Wink http://www.debugmode.com/wink -Wink is a tool for creating interactive learning resources. Wink enables users to capture screenshots or make traditional 'PowerPoint-style' slides, and easily add explanation boxes, buttons, audio content and titles. These screenshots can then be joined together to produce a 'movie' . Each screen can have a number of text and audio descriptions added to the image, creating a multilayered learning object. This is very helpful when you are explaining a concept that is difficult for students to comprehend when it is explained using words alone, and gives them the opportunity to replay sections over again until they understand. 
Planning Tools
FreeMind http://freemind.sourceforge.net -FreeMind is downloadable mind mapping software which enables a user to plan and organize their material, producing Fig 4 -FreeMind is mind mapping software which allows information to be noted without the constraints of a linear design No cost technologies to support teaching and learning in the MSOR disciplines -Simon Ball a document which can be exported to HTML. Mind mapping can be a powerful tool in enabling information to be noted without the constraints of a linear design. This tool requires Java to be installed on your machine, and offers much more basic functionality than some of the paid-for mind mapping software available. It does, however, provide a useful opportunity for people to try the concepts and techniques of mind mapping and to determine which features are of most interest to them, without having to decide between and purchase from the range of paid-for programs available.
Alternative interface tools
A screen reader is a form of technology which is employed by users who are unable to access the visual content displayed on the screen. A screen reader not only reads the text on the screen but enables the user to navigate the computer.
Thunder Screen Reader http://www.screenreader.net -Thunder is a freely downloadable screen reader (for personal use, there is a small charge for licensing for institutions) enabling the screen reading and navigation required for a blind or severely visually impaired user. It comes bundled with WebbIE for navigating the internet. It can be a useful way of introducing staff and students to the concept of screen reader technology, and also helps encourage students to think of ways of expressing problems and solutions in a non-visual domain.
Screen magnification software
iZoomScreenMagnifier http://www.issist.com -iZoom can magnify the screen from 1.5 to 16 times. A range of colour contrasts are available including black and white and reverse contrast. It is very helpful in testing whether your materials still make sense when the user can only view a portion of the whole screen at any one time. Sometimes, especially with flow charts or long equations, meaning is more difficult to grasp if the whole cannot be seen at once. iZoom is also available as a portable application, meaning it will run from the memory stick alone -no installation rights on the PC are required.
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Online discussion tools
Gabbly http://www.gabbly.com -Gabbly is an instant messaging application that can be used in conjunction with any website. For example, if a user enters the URL http://www.gabbly.com/www.techdis.ac.uk a Gabbly chat pane will automatically appear over the TechDis homepage, whilst still enabling navigation through the TechDis site. All users who enter this URL will be added to the same chat pane. This can be a quick and easy way to involve learners in evaluating a specific website or section as everyone can add comments into the chat pane without having to use a proprietary system such as MSN Messenger or Yahoo Messenger which would require you to have administration rights to download.
Conclusions
These are just a few of the many freely available tools and technologies which could be used to support innovative and exciting content creation, planning, discussion and collaboration within the MSOR disciplines. The tools listed above are just a small selection of those available, and highlight some of the easiest ways of enabling material to be created in non-conventional ways and broadening the range of learners who can access it. There are particular aspects of the teaching of MSOR disciplines which are unique, and some of these technologies may help to provide a range of ways in which those aspects can be communicated effectively to and between students.
• Fig 5 -Gabbly is an instant messaging application that can be used with any website and can be used for group discussion on online resources
